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Dichiarazione di trasparenza/interessi*

Interessi nell'industria farmaceutica

INTERESSI DIRETTI:

1.1 Impiego per una societa: Ruolo esecutivo in una
societa farmaceutica
1.2 Impiego per una societa: Ruolo guida nello sviluppo
di un prodotto farmaceutico

1.3 Impiego per una societa: altre attivita

2.
3.
4.
5.

Consulenza per una societa
Consulente strategico per una societa
Interessi finanziari

Titolarita di un brevetto

INTERESSI INDIRETTI:

6.
7.
8.

9.

Sperimentatore principale
Sperimentatore

Sovvenzioni o altri fondi finanziari

Interessi Familiari

NO

XX XXX XX

X X KX

X

Attualmente

oo iojojgoro | o

O 00

O

Da0a
3 anni precedenti

oo iojojgoro | o

O 00

O

Le opinioni espresse in questa presentazione sono personali e non impegnano in alcun modo I'AIFA

oltre 3 anni precedenti

[] obbligatorio

] obbligatorio
(] facoltativo
[] facoltativo
[] facoltativo
[ facoltativo

[ facoltativo

[] facoltativo
[] facoltativo
[] facoltativo

[] facoltativo

*Claudia Bernardini, secondo il regolamento sul Conflitto di Interessi approvato dal CdA AIFA in data 25.03.2015 e pubblicato sulla Gazzetta
Ufficiale del 15.05.2015 in accordo con la policy EMA /626261/2014 sulla gestione del conflitto di interessi dei membri dei Comitati Scientifici e
degli esperti.

N.B. Per questo intervento non ricevo alcun compenso.
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DECRETO LEGISLATIVO 6 novembre 2007, n. 200

Capo III Produzione e importazione

Art. 8. Autorizzazione alla produzione e all'importazione

a) ricostituzione prima dell'uso, se effettuata da farmacisti o da personale
autorizzato a tale operazione nell'ambito della normale attivita' clinica;

b) operazioni di confezionamento primario, secondario, e di presentazione
se effettuate da farmacisti nel rispetto delle norme di buona preparazione in
farmacia secondo la vigente edizione della Farmacopea ufficiale della
Repubblica italiana;

c) operazioni di preparazione di medicinali, effettuate da farmacisti
nel rispetto delle norme di buona preparazione in farmacia secondo
la vigente Farmacopea ufficiale della Repubblica italiana che non
richiedano particolari procedimenti di fabbricazione o imballaggio, che siano
realizzate con specialita’ medicinali provviste di AIC, fabbricate o importate in
conformita’ alle disposizioni del decreto legislativo 24 aprile 2006, n. 219, che
siano condotte su pazienti aventi le medesime caratteristiche di quelle
previste dall'indicazione specificata nell'AIC.

C. Bernardini
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Farmacopea XII Ed.

La Farmacopea presenta un intero capitolo, il humero sei, dedicato alla
«Gestione della Qualita in Farmacia», attraverso le Norme di buona
preparazione in Farmacia, che, gia dall’edizione precedente fanno riferimento

allAnnex 1 GMP «Manufacture of Sterile medicinal products».

- == ..
: 4 C. Bernardini
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« Se qualcosa puo
andare storto, lo

fara. »

(Legge di Murphy)
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1986- 1 morto a causa di una soluzione contaminata per cardioplegia, preparata in ospedale
1990- 4 morti a causa di una soluzione contaminata per cardioplegia, preparata in ospedale.
1994- 2 morti a causa della precipitazione di calcio fosfato durante la nutrizione parenterale
1998- 11 bambini hanno ricevuto farmaci in ospedale con siringhe contaminate

2001- 3 morti in seguito a un farmaco iniettabile preparato in “compounding pharmacy”
2004- 36 infezioni in seguito a preparazioni iniettabili, allestite in “compounding farmacy”
2005- 4 morti causati da soluzioni per cardioplegia infette allestite in “compounding farmacy”
2007- 3 morti in seguito a preparazioni iniettabili, allestite in “compounding farmacy”

2009- 9 morti in seguito a preparazioni iniettabili, allestite in “compounding farmacy”

20083 —UsSP
2002 — 2004 — USSP Chapter 797
1990 —4 deaths, FOWAMA, Chapter 797 revisions become
1971 —Deadly 2 cases of 1991 and 1995 — 1997 — section 5034 becomes official
nationwide blindness from ASHP national FDANMA ruled official A
nosocomial 2006 —PCAB
contaminatec compounding signed unconsti- established
Infecticn CSPs suUrveys Into law tutional
outbreak

1970 1980 | 1990 | 1995 | 2000 | 2005 | 2010
197580 NCCLWVP || " ; . 2002 — ASHP national
publishes compounding sunsey o012 —
recommendations 1992 —FDA 1993 — ASHP USP Sterlle / contaminated
Compllance TABs on Quallty Gor'répour:tcilng CSPs Injure
Guide, UsSP Assurance for Cor‘fr?wgl 2000 — ASHP 2010 ASHP 271 and cause
Dispensing Pharmacy- ttee Guldelines on Guldelines on 21 deaths In 16
. . Practices Tor Prepared Sterlle formec Quality puu—— states
ASHP GU/d@//ﬂes on Stearile Drug Products and on Assurance for Sterile =
- - Products Pharmacy - Pharmacy-
Compounding Sterile Intended Tor Prepared Prop oY i Compounding
- Home Use Ophthalmic Products
Pfepafat/ons published Products published C. Bernardini
blished published
publishea
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Table 2. Examples of Adverse Events Associated with Drugs Prepared by Compounding Facilities over the Past 5 Years.

An Update from the FDA Faciity

Year Location Adverse Events
2017 Texas At least 43 patients had adverse events, including vision loss, after receiving compounded steroid-
and-antibiotic eye injections.
2017 California Two patients had hypersensitivity reactions, and one died, after receiving an intravenous medication
prepared with a compounded curcumin product.
20 13 Drug Qua“ty and Secu r|ty Act 2016 Indiana Three infants had serious adverse events after receiving compounded morphine sulfate that was near-

ly 2500% as potent as it should have been,

2016 South Dakota  Seven patients had thyrotoxicosis after receiving superpotent compounded oral liothyronine products.
Three patients were hospitalized in an intensive care unit.

Dopo | Casi di meningite del 2012, FDA 2015 Florida The FDA received several reports of adverse events possibly associated with compounded vitamin D,

capsules that were approximately 300% as potent as they should have been.

2015 Texas A patient died after using a compounded topical anesthetic cream. A court heard evidence that the

ha esegUItO 425 |Spe2|0n| preSSO Ie cause of death was ketamine and cyclobenzaprine toxicity.

2015 Alabama In five patients who received betamethasone sodium phosphate and betamethasone acetate, redness,

“Com pou nding Pha rmacy" swelling, and pain developed at the injection site. Three of the patients were hospitalized and had

cultures that were positive for Staphylococcus aureus.

2014 Florida At least 37 patients had serious adverse events after receiving intravitreal injections of repackaged
Avastin (bevacizumab) or Lucentis (ranibizumab).

. . . . 2014 Several states The FDA received several reports of adverse events associated with compounded products that
In Segu ItO a”e SltuaZIOnl should have contained L-citrulline but instead contained a different active ingredient. Subpotent
L-citrulline in patients with certain urea-cycle defects can lead to high ammonia levels, which is
serious and potentially life-threatening.

problematiche osservate in ispezione

2014 Indiana Several neonates experienced oversedation after receiving superpotent compounded midazolam.
. . . . . . 2014 Texas A patient had severe flushing, stinging, and dizziness after an infusion of compounded magnesium
Sono Statl effettuatl 140 rIChlaml dl sulfate in normal saline. The patient’s blood had increased levels of magnesium.
. . - . 2013 Tennessee Twenty-six patients reported adverse events, including skin abscesses, after receiving injections of
fa rmaci pI'EDa ratl ne”e CompOUd|ng compounded methylprednisolone acetate that was contaminated.
2013 Texas Bacterial bloodstream infections developed in 15 patients, and 2 died, after receiving infusions of
Pha rmacy" compounded calcium gluconate contaminated with bacteria.
2013 Georgia Five patients had endophthalmitis after receiving ophthalmic injections of repackaged Avastin.
2013 Texas Six patients had adverse events, including fever and flulike symptems, after receiving injections of
. compounded methylcobalamin.
https://www.fda.gov/drugs/human- , - o . s
. . 2012 Massachusetts Some 753 patients had fungal meningitis and other infections after receiving steroid injections that
drug-com pou nd'ng/com pou nd'ng- were contaminated with fungus. At least 64 patients died.
inspections-recalls-and-other- N Enald Med 2017- 377-2509-2512
H . ng e , J -
actions#Vital_Care C. Bernardini
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AGENZIA

Table 3

Examples of Common Deviations from Sterile Compounding Standards in Recognized Outbreaks of

Infectious Illnesses Linked to Products Prepared by Compounding Pharmacies

2001-2013

£l

£
B
wn
=]
£
‘g
5

]

Example Deviations in Standard Practices

Compounding Practice Do

United States Pharmacopeial Convention.

Personal Protective Equipment; USP

Abbreviations: FPE

J Patient Saf Author manuseript; available im PMC 2019 September 01.
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“Camera Bianca” (Cleanroom)

‘camera nella quale la concentrazione delle particelle
aerotrasportate e controllata ed e costruita ed utilizzata in modo
tale da minimizzare limmissione, generazione e ritenzione di
particelle al suo interno, ed in cui altri parametri di riflevo (come
temperatura, umidita e pressione) sono controllati a seconda delle

necessita”

[UNI EN ISO 14644-1, 2001]

Definiscono le caratteristiche generali di una «cleanroom»
EN ISO 14644 ma senza introdurre alcuna specifica.
Inoltre forniscono solo riferimenti fisici (particelle)




< classification inappropriate, due to potential particle losses in the sampling system.

Tabella 1. 1 — Tabella di classificazione della pulizia dell’aria in funzione della concentrazione di
particelle secondo 150 14644-1, 2001
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IS0 Maximum allowable concentrations (particles/m®) for particles equal to and

classification greater than the considerad sizes shown below @

number (N)

0,1 pm 0,2 pm 0.3 pm 05um 1um 5pum

IS0 Class 1 10b d d d d a
IS0 Class 2 100 240

IS0 Class 3 1 000 237

IS0 Class 4 10000 2370
Iso Class 5 23 700

IS0 Class 6 237 000

Iso Class 7 €
Iso Class 8 c
Iso Class 8 c

3520 000 832 000

CEPINV[OBN B 320 000

@ All concentrations n the table are cumulative, e.g. for IS0 Class §, the 10 200 particles shown at 0,3 pm indude
all particles equal to and greater than this size.

b These concentrations will lead to large air sample volumes for classification. Sequential sampling procedure
may be applied; see Annex D.

€ Concentration limits are not applicable in this region of the table due to very high particle concantration.

9 sampling and statistical i

gailication ina ppropriate.

2 Sample collection limitations for both particles in low concentrations and sizes greater than 1 pm

E—

than the tabulated size

Maximum permitted number of particles per m" equal to or greater

At rest In operation

Grade 0.5 pm

5.0pm 0.5 pm 5.0um

3520 3520
3520 352 000

29000 |

Not defined

352000 3520000
3520 000 Not defined

ISO 14644-1 Vs cGMP Annex I

V min= 1m3

At Rest

Classe N

«...la massima concentrazione
accettabile part/m3, per
particelle maggiori o uguali ad
una data dimensione»
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Figure 2 .
“As-built” condition Figure 3

“At-rest” condition

«As built» «At rest»

Figure 4
“Operational” condition

Volume di aria
da campionare

Numero di punti
da campionare

N, =vA

Annex B EN ISO 14644-1

V, = 22 x 1000

nm

Annex B EN ISO 14644-1

C. Bernardini

«In Operation»
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Classificazione
Ambienti

solo particellare
«at rest & in operational»

Qualifica
A/B = 6 mesi
C/D =1 anno

Monitoraggio
Deve catturare tutte le
fasi critiche del processo.

Risk assessment
(punti e v)

Limiti di allerta e d'azione
T e HR

Media fill (processi in
asepsi)

Prescrive i gradi di pulizia di

della tipologia di attivita

una «cleanroom» in base
svolta, nelllambito della

produzione e controllo di medicinali per uso umano.

Particell Viable
cifieclalc z Not Viable

gm—

Microbiologica _<

Contaparticelle

Campionatori in continuo (classe A)
Campionatori portatili

g

e Contact plates
. * Swabbing
Apparecchiature

m—

Sm—

e Campionatori di aria (discontinui)
» Seattle plates (ogni 4h)

C. Bernardini
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Viable But Not Culturable (VBNC)

Reproduction

O Resuscitation

Active D E—

S
| Dormancy

!

Mortality

Log Cells/ml
2 S N W R A R N @

Resuscitation Over Time

of T-A ratios

J.Bacteriol200.:e00249-18.https.//doi.org/ 10.1128/JB.00249-18.

C. Bernardini
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TAMPONE (SWABBING) s

DOVE? rthe sample
» Superfici oo o

* Attrezzature

* QGuanti

Releases 70% -80%

. VeStIZIone —— m
Collected sample

Rayon /Cotone
Recovery dei
contaminanti

= 20%

Nylon floccato
Recovery dei
contaminanti
= 60%

Rilascio nel
medium=20%

Rilascio nel
medium= 80%

PDA journal of pharmaceutical science and technology / PDA62 (3): 191-9 * Maggio 2008

C. Bernardini
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GESTIONE CAPPA

C. Bernardini
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SMOKE TESTING

C. Bernardini
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. AP= 10-15 Pa
Airhock
1L~ |
Sink
Classe f f f Classe Classe Classe
| Inferiore = ... Superiore | Inferiore Superiore

| Airlock“BOLLA™ | Airlock “POZZO"

i T : ;E ;’ —+= _= j
3opa) = (07 > (20Pa > (or 20 Pa

Figura L. 9 - Esempio di air-lock di tipo “POZZO™,

Figura 1. 8 - Esempio di air-lock di tipo “BOLLA”

Airlock utilizzato per proteggere |l Airlock utilizzato per bloccare in esso:

prodotto da contaminanti esterni econtaminanti esterni
*fuoriuscita di sostanze pericolose.

C. Bernardini
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LA PRINCIPALE FONTE DI CONTAMINAZIONE: LOPERATORE

Start of shift

WM—N\J Brék \Lunch

Cleaning personnel in room

End of shift

0200 D400 0600 0800 1000 I 1200 1400 1600 1800 2000 2200 2400

Hour of day

75% contaminazioni
dovute all’'operatore

BT j}? fﬁé@ﬁ

100.000 500.000 1.000. 000 2.500.000 - '
" 5.000.000 7,500,000 10.000.000 15/30.000.000

C. Bernardini




Mani lavate con sapone

Le Scienze Blog di Dario Bressanini del 21 giugno 2011

C. Bernardini
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ATTREZZATURA

Evitare attrezzature che presentino recessi

C. Bernardini
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ACCESSI

Porte di accesso interbloccate

C. Bernardini
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Assenza di cartone in prossmta d| aree ster|I|

Fig. 1. Agar Flooding meéthod. Growth of: 4) bactena on fries box B, b) parchment pepar B, ) pizea box C.
* French fries box B : Parchment paper B : Pizza box C

Pizza boa Parchment u-ailehu Frmhlrlum&bd{hmnbm :

hg, L Bacteria number’ lcl’u 1g) of tested \’:arnp]ﬁ using L'h:hlh:ﬂng method.

. /ran/an Journal of Microbiology Volume 7 Number 5 (Octobr 2015) 287-293
C. Bernardini
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TESSUTI SINTETICI

100% Fibra naturale 100% poliestere

m microflament polyester
- g m polyestor - cull:an_.
E _.--"‘""
; 20000
35000 1
'_E 30000
i 5000 -
]
|
E
=
=
=
§ 3 —
. . Fibre Sintetiche o o ' i @
Fibre Naturali . Poliestere. nvion o & s % A
* Cotone, cellulosa, abaca . y . PHRACR M X
. . Estrusi per ottenere fibre
* Fibre corte aggrovigliate per .
! lunghe continue
ottenere una fibra lunga e e
e Basso rilascio di fibre e
* Altorilascio di fibre e :
. particelle
particelle
C. Bernardini
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3

«se c’e una possibilita che varie cose
vadano male, quella che causalil
danno maggiore sara la prima a farlo»
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CLASSE B : background per classe A

Repulatory
gaps

Clinicians

Figure 2.

Compounding
process

Compliance with <USF 757>
stiandards for compounding is
wiluntary

Fall to maintain and maonktor a clean

Healthcare
delivery

Settings where exposura and follow-up

environ ment ocour are siloed

Compounders not required 1 follow
FDA good manufacturing practices

across state lines

Wariation in state standards, enforcement,
and access to enforcement repans

Compounded drugs distrlbued

Sapting where exposure aocurs
differs from follow-up site

Persannel deviate fram standard
precedures or lack knowledge/skills

Difficult ta trace compounded
products through health care
records sysiems

Insufficient quality control (e.g., no
sterility tesung of final product)

Fail to act when process
roblems Idencifisd

arpounded drugs repackaged
andfor relsbelled
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outbreak
associated with

o other causes

Unaware drugs being used are
compounded

Unaware of regulitory gaps conceming
compounded drogs

Atribute patient symptoms

Prescribe compounded agents with limited
evidence for need or efficacy

Unaware recelving
compoundsd product

Current systems focus
on predefined condidons

Artribute adverse reactions to other
sources (e.g., chemotherapy)

Reporting reguires astute and
ﬂLI'.I'.l'l’-‘llEI'J |||5.||L'||r_'.'|re PEI'SI:II'"'H!J

rug, given in high-risk site {eye, CN5)
increases rish for complications

Focused on inpatent environment, although
outpatient surveillance is increasing

Immune compromised patlents are more

fail to repom events not explicity defined in
suscaplible to infectious complication

reporting rules due to concems for HIPAA vielations

Surveillance
systems

compounded
drugs

Description of factors that may contribute to infectious outbreaks associated with

compounded drug

C. Bernardini
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